
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

95
9 

63
4

B
1

TEPZZ 9596¥4B_T
(11) EP 2 959 634 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
12.09.2018 Bulletin 2018/37

(21) Application number: 13875922.0

(22) Date of filing: 21.02.2013

(51) Int Cl.:
H04W 24/02 (2009.01) H04W 84/00 (2009.01)

H04L 12/24 (2006.01) H04W 36/08 (2009.01)

(86) International application number: 
PCT/CN2013/071731

(87) International publication number: 
WO 2014/127513 (28.08.2014 Gazette 2014/35)

(54) METHODS AND APPARATUSES FOR MANAGING RADIO ACCESS NODE CLUSTER

VERFAHREN UND VORRICHTUNGEN ZUR VERWALTUNG VON 
FUNKZUGANGSKNOTENCLUSTERN

PROCÉDÉS ET APPAREILS DE GESTION D’UN GROUPE DE NOEUDS D’ACCÈS RADIO

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(43) Date of publication of application: 
30.12.2015 Bulletin 2015/53

(73) Proprietor: Telefonaktiebolaget LM Ericsson 
(publ)
164 83 Stockholm (SE)

(72) Inventors:  
• LIU, Jinhua

Beijing 100102 (CN)
• ZHANG, Zhan

Beijing 100102 (CN)

(74) Representative: Ericsson
Patent Development 
Torshamnsgatan 21-23
164 80 Stockholm (SE)

(56) References cited:  
EP-A1- 1 737 256 WO-A1-2008/110202
CN-A- 102 647 472 US-A1- 2011 228 777
US-A1- 2011 244 876  

• Heikki Kaaranen ET AL: "UMTS Networks : 
Architecture, Mobility and Services (2)" In: 
"UMTS Networks. Architecture, Mobility and 
Services. (Second Edition)", 1 July 2005 
(2005-07-01), XP055292079, ISBN: 
978-0-470-01103-4 pages 110-367, * page 110 - 
page 122 * * page 364 - page 367 *

• LIN TIAN ET AL: "Seamless Dual-Link Handover 
Scheme in Broadband Wireless Communication 
Systems for High-Speed Rail", IEEE JOURNAL 
ON SELECTED AREAS IN COMMUNICATIONS, 
vol. 30, no. 4, 1 May 2012 (2012-05-01), pages 
708-718, XP055173358, ISSN: 0733-8716, DOI: 
10.1109/JSAC.2012.120505



EP 2 959 634 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] Embodiments of the present disclosure gener-
ally relate to managing a radio access node cluster. More
particularly, embodiments disclosed herein relate to a
method performed by a control unit for adding and de-
taching radio access nodes to and from the radio access
node cluster. Embodiments herein also relate to methods
performed in radio access nodes belonging to or neigh-
boring the radio access node cluster. Furthermore, em-
bodiments of the present disclosure are directed to a cor-
responding control unit and radio access nodes.

BACKGROUND

[0002] Today there is a quick global expansion of the
use of high speed transportation vehicles e.g. trains. This
causes a big challenge when it comes to wireless com-
munications, and in particular when performing handover
when travelling on such a train. The high speed of the
trains, usually around 200-350 km/h, will put demanding
time constraints on the wireless network when preparing
and executing handover, due to the short period of time
it takes for the high speed train to run through a cell.
Normally, the whole handover procedure from the detec-
tion of a strong neighboring cell to the connection to the
target cell may take about 500 ms, depending on different
timer settings, such as Time-to-trigger, measurement pe-
riod etc. If one assumes that the cell of a radio access
node has a radius of 500 meters, a high speed train will
pass through as cell in about 10 to 20 seconds leading
to a high volume of signaling and thus take a large portion
of user equipment, UE, resources and system node re-
sources. If the wireless network fails to meet these high
time constraints, it might cause a high dropping ratio or
non-service from the network.
[0003] Another challenge when traveling at high
speed, and especially when a larger number of users
travel at high speed in the same transportation vehicle,
e.g. a train, is that all connected users, i.e. connected
UEs want to perform handover at the same time. This
will cause a high volume of random access attempts and
also overhead signaling. Depending on the number of
users, this might lead to a bottleneck in the Random Ac-
cess Channel, RACH. The users may thus experience
frequent service interruptions or low-quality service dur-
ing handover even if the handover is successful at the
end.
[0004] In order to reduce frequent handovers of high
speed, users attempts have been made to create a sector
along the high speed railway having an area that is
shaped along the moving direction of the train. There
have also been attempts to use special parameter con-
figurations to speed up the handover procedure. Even if
such attempts have reduced the above described prob-
lems to some extent, the high speed of a train still requires

a rather high handover rate of the UEs and there are still
a large numbers of UEs that need to be handed over at
approximately the same time.
[0005] Thus, there is a need to find new ways to im-
prove cellular communications for passengers, i.e. UEs,
travelling on high speed transportation vehicles. Heikki
Kaaranen et al ("UMTS Networks: Architecture , mobility
and services" at pages 110 to 122 and 364 - 367) dis-
closes methods directed to soft and softer handovers and
macro-diversity. US2011/244876 discloses a method for
supporting broadcast traffic using a common cell identi-
fier. Lin Tian et al: "Seamless Dual-link Handover
Scheme in Broadband Wireless Communication Sys-
tems for High-Speed Rail", IEEE, Select. Area in Com-
munications, J. of, Vol 30, no. 4 1, May 2012, pp 8708 -
718 discloses a method of soft handover for high speed
systems.

SUMMARY

[0006] In view of the above, an improved way to reduce
the handover rate for UEs traveling on high speed vehi-
cles, such as high speed trains, would be advantageous.
It is therefore a general object of embodiments of the
present disclosure to reduce or eliminate the number of
handovers for a UE during high speed travel.
[0007] According to an aspect, a method is provided,
which is performed by a control unit for managing a radio
access node cluster comprising a plurality of radio access
nodes. The method comprises: determining a first con-
nectivity metric for radio access nodes neighboring the
radio access node cluster and then checking if the de-
termined first connectivity metric meets a first criterion.
The method further comprises sending a preparation re-
quest signal to the neighboring radio access nodes for
which the first connectivity metric meets the first criterion,
said preparation request signal comprising at least the
following common configuration data for all radio access
nodes comprised in the radio access node cluster; a com-
mon cluster cell identifier, ID, and user information about
user equipments, UEs, that are served by the radio ac-
cess node cluster radio resource control, RRC, configu-
rations and traffic-configurations of the radio access node
cluster. The method further comprises: receiving, by the
control unit an acknowledgement signal from the neigh-
boring radio access nodes that are ready to implement
the common configuration data, and adding the neigh-
boring radio access nodes, from which the acknowledge-
ment signal has been received, to the radio access node
cluster.
[0008] In various embodiments the method performed
by the control unit may further comprise: determining a
second connectivity metric for all radio access nodes
comprised in the radio access node cluster, checking if
the determined second connectivity metric meets a sec-
ond criterion, and sending a detaching signal to the radio
access nodes, for which the second connectivity metric
meets the second criterion.
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[0009] The first and second connectivity metric may be
periodically or continuously determined and the first con-
nectivity metric may be the distance between the high
speed vehicle and the radio access nodes neighboring
the radio access node cluster or the channel quality in-
dicator, CQI, the uplink power headroom, the reference
signal received power, RSRP or the uplink received pow-
er strength of the radio access node cluster.
[0010] According to another aspect there is provided
a method performed by a radio access node neighboring
a radio access cluster for adding said neighboring radio
access node to the radio access node cluster the radio
access node cluster comprising a plurality of radio access
nodes. The method comprises receiving a preparation
request signal from a control unit, the preparation request
signal comprising at least the following common config-
uration data for all radio access nodes comprised in the
radio access node cluster: a common cluster cell identi-
fier, ID, and user information about user equipments,
UEs, that are served by the radio access node cluster,
radio resource control, RRC, configurations and traffic
configurations of the radio access node cluster, sending
an acknowledgement signal to the control unit for inform-
ing said control unit (40) that the neighboring radio access
node is ready to implement the common configuration
data, making a backup of the present cell configuration
of the neighboring radio access node, and implementing
the common configuration data.
[0011] In an embodiment, the method further compris-
es detaching said radio access node from a radio access
node cluster. The detaching comprises receiving a de-
taching signal from a control unit, deleting the common
configuration data, and restoring the configuration of the
radio access node to the original configuration in use
prior to the cluster configuration.
[0012] According to a further aspect a control unit is
provided for managing a radio access node cluster com-
prising a plurality of radio access nodes, said control unit
comprises a communication interface arranged for wire-
less communication, a processor and a memory storing
computer program code which, when run in the proces-
sor, causes the control unit to determine a first connec-
tivity metric for radio access nodes neighboring the radio
access node cluster, check if each determined first con-
nectivity metric meets a first criterion, send a preparation
request signal to the neighboring radio access nodes for
which the first connectivity metric meets the first criterion,
said preparation request signal comprising at least the
following common configuration data for all radio access
nodes comprised in the radio access node cluster; a com-
mon cluster cell identifier, ID, and user information about
user equipments, UEs, that are served by the radio ac-
cess node cluster, radio resource control, RRC, config-
urations and traffic-configurations of the radio access
node cluster, receive an acknowledgement signal from
the neighboring radio access nodes that are ready to
implement the common configuration data, and add the
neighboring radio access nodes from which the acknowl-

edgement signal has been received to the radio access
node cluster. In various embodiments the control unit is
further caused to determine a second connectivity metric
for all radio access nodes comprised in the radio access
node cluster, check if the determined second connectivity
metric meets a second criterion, and send a detaching
signal to the radio access nodes, for which the second
connectivity metric meets the second criterion.
[0013] According to a yet another aspect a radio ac-
cess node neighboring a radio access cluster is provided,
the radio access node cluster comprising a plurality of
radio access nodes. The neighboring radio access node
comprises a communication interface arranged for wire-
less communication, a processor and a memory storing
a computer program code which, when run in the proc-
essor, causes the radio access node to receive a prep-
aration request signal from a control unit, said prepara-
tion request signal comprising at least the following com-
mon configuration data for all radio access nodes com-
prised in the radio access node cluster; a common cluster
cell identifier, ID, and user information about user equip-
ments, UEs, that are served by the radio access node
cluster, radio resource control, RRC, configurations and
traffic-configurations of the radio access node cluster,
send an acknowledgement signal to the control unit for
informing said control unit that the neighboring radio ac-
cess node is ready to implement the common configura-
tion data, make a backup of the present cell configuration
of the neighboring radio access node, and implement the
common configuration data.
[0014] In an embodiment, te radio access node is fur-
ther configured to receive a detaching signal from a con-
trol unit, delete the common configuration data, and re-
store the configuration of the radio access node to the
original configuration in use prior to the cluster configu-
ration. An advantage of embodiments herein is that in
the perspective of the UE there is no need to perform
handover between different cells when travelling on a
high speed trains, due to the fact that the UE is connected
to a common cell ID, belonging to a radio access node
cluster to which the UE is connected during travel on-
board of a high speed vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] These and other aspects, features and advan-
tages of embodiments of the present disclosure will be
apparent and elucidated from the following description
of various embodiments, reference being made to the
accompanying drawings, in which:

Fig. 1 is a schematic diagram illustrating an exem-
plary embodiment of a radio access node cluster;
Fig. 2 is a schematic diagram illustrating another ex-
emplary embodiment of a radio access node cluster;
Fig. 3a is a schematic view of an exemplary radio
access node, comprising a control unit;
Fig. 3b is a schematic view of another exemplary
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radio access node;
Fig. 4 is a schematic view of an exemplary control
unit;
Fig. 5 is a flow chart showing an exemplary method;
Fig. 6 is a flow chart showing an exemplary method;
and
Fig. 7 is a flow chart showing an exemplary method.

DETAILED DESCRIPTION

[0016] The technology will now be described more fully
hereinafter with reference to the accompanying draw-
ings, in which certain embodiments of the technology are
shown. The technology may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided by way of example so that
this disclosure will be thorough and complete, and will
fully convey the scope of the present disclosure to those
persons skilled in the art. Like numbers refer to like ele-
ments throughout the description.
[0017] Figure 1 is a schematic diagram illustrating an
exemplary embodiment of a radio access node cluster
4. In this illustrative embodiment the radio access node
cluster 4 comprises three different radio access nodes
2, also denoted as access points AP1, AP2 and AP3.
However, it should be understood that the radio access
node cluster 4 may comprise an arbitrarily number of
radio access nodes or points depending on the circum-
stances. The cluster size, i.e. the number of radio access
nodes 2 within the radio access node cluster 4, may for
example be determined based on the radio access node
2 coverage, and the length of the high speed train, etc.
The overall coverage of the radio access node cluster 4
should be large enough to cover the entire length of the
train. The principle is the same regardless of the numbers
of radio access nodes 2 making up the radio access node
cluster 4. All the radio access nodes 2 that are part of
the radio access node cluster 4 have a common cell iden-
tity, ID, A0. As is depicted in figure 1 a high speed train
is in the range of the radio access node cluster 4. A UE
that is onboard the high speed train will experience the
radio access node cluster 4 as one access point due to
the fact that all radio access nodes 2 comprised in the
radio access node cluster 4 share a common cell ID. The
radio access nodes 2 may be implemented as an Evolved
Node B (eNB or eNodeB) in LTE, but may also be im-
plemented in the radio access technology Global System
for Mobile communications, GSM or Universal Mobile
Telecommunications System, UMTS or WiMax.
[0018] In Figure 1 there is also depicted a radio access
node, which is a neighboring access node 6. The neigh-
boring radio access node 6 is in figure 1 also denoted as
radio access point AP4. The neighboring radio access
node has a cell ID that is different from the radio access
node cluster 4, in this case A4. In context of the present
disclosure the expression radio access nodes neighbor-
ing the radio access node cluster is to be interpreted as

being one or several neighboring radio access nodes.
[0019] Figure 2 is a schematic diagram illustrating an-
other exemplary embodiment of a radio access node
cluster 4. Figure 2 is essentially the same as figure 1 but
now the high speed train has moved and the radio access
node cluster 4 has adapted dynamically in relation to the
movement of the high speed train. As may be seen in
figure 2 the radio access point AP1 is no longer part of
the radio access node cluster 4 and has changed its cell
ID from the common cell ID, A0, to the cell ID A1. At the
same time the neighboring cell 6 in figure 1 is no longer
a neighboring cell in figure 2, but is now a part of the radio
access node cluster 4. The radio access node cluster 4
still has the same common cell ID, A0, even if it is com-
prises new set of radio access points AP2, AP3 and AP4.
How the radio access node cluster 4 changes dynami-
cally depending on the position of the high speed train
will be further described in conjunction with figure 5. It
should also be noted that by high speed train or vehicle
it is meant a vehicle traveling faster than 150 km/h.
[0020] Turning now to figures 3a, 3b and 4, the radio
access nodes 2 and a control unit 40 for managing the
radio access node cluster 4 will be described in further
detail. It should be understood that the same description
as below for the radio access node may be used for a
neighboring radio access node 6. In a hardware point of
view, there may be no difference between the radio ac-
cess node 2 and the neighboring radio access node 6.
The difference in context of the present disclosure is that
the radio access nodes 2 are a part of the radio access
node cluster 4 and the neighboring radio access nodes
6 are not.
[0021] Figure 3a is a schematic view of an exemplary
radio access node 2, comprising a control unit 40. This
radio access node 2 comprises a controller (CTL) or a
processor 34 comprising e.g. any suitable Central
Processing Unit, CPU, microcontroller, Digital Signal
Processor, DSP, etc., capable of executing computer
program code. The computer program may be stored in
a memory (MEM) 36. The memory 36 may be any com-
bination of a Read And write Memory, RAM, and a Read
Only Memory, ROM. The memory 36 may also comprise
persistent storage, which, for example, can be any single
one or combination of magnetic memory, optical memo-
ry, or solid state memory or even remotely mounted mem-
ory. The radio access node 2 further comprises a com-
munication interface (i/f) 32 arranged for wireless com-
munication with other devices or nodes, such as a UE
onboard a high speed train, other radio access nodes 2
of the radio access node cluster 4 or neighboring radio
access nodes 6.
[0022] In figure 3a the radio access node 2 also com-
prises a control unit 40, which may be a separate part of
the radio access node 2 or may also be implemented by
the existing components; controller 32, memory 36 and
interface 32, of a radio access node. If the control unit
40 is an integrated part of the radio access node 2, either
as separate entity or realized by existing components,
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the radio access node 2 may be a master node for the
radio access node cluster 4. It should be noted that the
role of such a master node may be taken by any of the
radio access nodes 2 of the cluster 4 and may change
over time as the radio access node cluster 4 dynamically
changes over time. Such master node manages the add-
ing and detaching of radio access nodes to the radio ac-
cess node cluster 4 and may for example send necessary
information and/or instructions to the radio access nodes
2 for dynamically joining the radio access node cluster
4. Such information may for example comprise served
user contexts, radio resource allocations, security con-
figurations and information regarding the network, such
as the cell ID configuration and the sub frame configura-
tion via a backhaul connection. Instead of being integrat-
ed in a radio access node 2, the control unit 40 may also
be realized as a standalone unit as depicted by figure
3b.In such a case the control unit 40 may be onboard the
high speed train.
[0023] Figure 4 is a schematic view of an exemplary
control unit 40. The control unit 40 basically comprises
the same components as the radio access node 2 and
is used to manage the radio access node cluster 4 as
mentioned above. The controller unit 40 comprises a con-
troller (CTL) or a processor 44 comprising e.g. suitably
a Central Processing Unit, CPU, microcontroller, Digital
Signal Processor, DSP, etc., capable of executing com-
puter program code. The computer program may be
stored in a memory (MEM) 46. The memory 46 may be
any combination of a Read And write Memory, RAM, and
a Read Only Memory, ROM. The memory 46 may also
comprise persistent storage, which, for example, can be
any single one or combination of magnetic memory, op-
tical memory, or solid state memory or even remotely
mounted memory. The control unit 40 further comprises
a communication interface (i/f) 32 arranged for wireless
communication with other devices or nodes, such as ra-
dio access nodes 2 of the radio access node cluster 4
and neighboring radio access nodes 6.
[0024] Turning now to figure 5, a method performed
by the control unit 40 for managing the radio access node
cluster 4 will be described. Fig. 5 is a flow chart showing
an exemplary method. The method starts in a first step
500 with determining a first connectivity metric for radio
access nodes 6 neighboring the radio access node clus-
ter 4. The first connectivity metric may be any parameter
that affects the connectivity of the radio access node clus-
ter 4. Examples of first connectivity metrics include but
are not limited to the distance between the high speed
train and the radio access nodes 6 neighboring the radio
access node cluster 4, uplink sounding signal strength
received, the channel quality indicator, CQI, the uplink
power headroom, the reference signal received power,
RSRP or the uplink received power strength of the radio
access node cluster 4. The first connectivity metric may
be determined periodically or continuously depending on
the specific connectivity metric and how much network
resources that specific connectivity metric allocates.

[0025] When it comes to the distance between the high
speed train and the neighboring radio access nodes 6,
it may be the distance from the centre of the train to a
neighboring node 6 or from any other defined point of the
train, such any of its ends, or from a control unit 40 on-
board of the train.
[0026] After the first connectivity metric has been de-
termined for the radio access nodes 6 neighboring the
radio access node cluster 4, the method proceeds in step
502 with checking 502 if the determined first connectivity
metrics meet a first criterion. Such a criterion may be a
first predefined threshold. If the first connectivity metric
is the distance between the train and the neighboring
radio access nodes 6, the first predefined threshold may
be X meters and the first criterion is met if the determined
first connectivity metric is below X. If the first connectivity
metric instead is the signal strength, the predefined
threshold may be Y and the first criterion is met if the
signal strength is above Y.
[0027] The distance to neighboring radio access nodes
6 can be preconfigured or communicated via the X2 pro-
tocol. Depending on the distance between the neighbor-
ing radio access nodes 6 and the train the radio access
node cluster 4 may determine which neighboring radio
access nodes 6 that are candidates to be added to the
radio access node cluster 4 within a predetermined time.
[0028] The method proceeds with step 504, sending a
preparation request signal to the neighboring radio ac-
cess nodes 6 for which the first criterion is met, said prep-
aration request signal comprising at least the following
common configuration data for all radio access nodes 2
comprised in the radio access node cluster 4; the com-
mon cluster cell ID, and user information about user
equipments, UEs, that are served by the radio access
node cluster 4. The preparation request signal may fur-
thermore comprise radio resource control, RRC, config-
urations and traffic load of the radio access node cluster
4.
In step 506 the control unit 40 is receiving an acknowl-
edgement signal from the neighboring radio access
nodes 6 that are ready to implement the common con-
figuration data, and in step 508 the control unit 40 is add-
ing the neighboring radio access nodes 6, from which
the acknowledgement signal has been received, to the
radio access node cluster 4.
[0029] Thus, in this way it is possible for the control
unit 40 to add neighboring radio access nodes 6 to the
radio access node cluster 4 if they meet the first criterion.
However, as the high speed train travels forward, there
may also be radio access nodes 2 belonging to the radio
access node cluster 4 having weak connectivity metrics,
such as it is hard for such nodes to be part of the cluster.
To this end, in an optional step 510 the control unit 40 is
determining a second connectivity metric for all radio ac-
cess nodes 2 comprised in the radio access node cluster
4. The second connectivity metric may, as the first con-
nectivity metric, be any parameter that affects the con-
nectivity of the radio access node cluster 4, such as the
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distance between the train and the neighboring radio ac-
cess nodes 6, the channel quality indicator, CQI, the re-
ceived sounding signal strength, the uplink power head-
room, the reference signal received power, RSRP or the
uplink received power strength of the radio access node
cluster 4. Also, the second connectivity metric may be
determined periodically or continuously depending on
the specific connectivity metric as mentioned above.
[0030] The method proceeds in step 512 with checking
if the determined second connectivity metric meets a sec-
ond criterion. Such a criterion may be a second prede-
fined threshold. If the second criterion (threshold) that is
met is determined in the same way as for the first criterion
(threshold) as has been described above and is therefore
not repeated again.
[0031] In step 514 the control unit 40 is sending a de-
taching signal to the radio access nodes 2, for which the
second connectivity metric meets the second criterion.
Thus, a radio access node 2 that no longer fulfills the
second criterion will be detached from the radio access
node cluster 4.
[0032] If the first connectivity metric is the distance be-
tween the train and the neighboring radio access nodes
6, the second predefined threshold may be greater than
the first predefined threshold or the first or second pre-
defined threshold may have the same value. If the second
predefined threshold is greater than the first predefined
threshold, it means that the threshold for adding a radio
access node to the radio access node cluster 4 is lower
than the threshold for detaching a radio access node from
said cluster.
[0033] If on the other hand the connectivity metric is
the channel quality indicator, CQI, the uplink power head-
room, the received sounding signal strength, the refer-
ence signal received power, RSRP or the uplink received
power strength of the radio access node cluster 4, the
first predefined threshold may be greater than the second
predefined threshold or the first or second predefined
threshold may have the same value. If the first predefined
threshold is greater than the second predefined thresh-
old, it means, as for the distance above, that the threshold
for adding a radio access node to the radio access node
cluster 4 is lower than the threshold for detaching a radio
access node from said cluster.
[0034] In exemplary embodiments, a detached radio
access node may be substituted directly by a new added
radio access node. In this way, it would be possible to
transfer the RRC configurations and traffic load of the
radio access node cluster 4 directly from the radio access
node to be detached to the new added radio access node.
[0035] Turning now to figure 6, a method performed
by a radio access node 2 neighboring the radio access
node cluster 4 for adding said neighboring radio access
node 6 to the radio access node cluster 4 will be de-
scribed. Figure 6 is a flow chart showing an exemplary
method. In step 600 the neighboring radio access node
6 is receiving a preparation request signal from the con-
trol unit 40, said preparation request signal comprising

at least the following common configuration data for all
radio access nodes 2 comprised in the radio access node
cluster 4: a common cluster cell ID and user information
about user equipments, UEs, that are served by the radio
access node cluster 4. The preparation request signal
may furthermore comprise RRC configurations and traf-
fic load of the radio access node cluster 4. In step 602
the neighboring radio access node is sending an ac-
knowledgement signal to the control unit 40 for informing
said control unit 40 that the neighboring radio access
node 6 is ready to implement the common configuration
data. The neighboring radio access node 6 is then in step
604 making a backup of the present cell configuration of
the neighboring radio access node 6, and in step 606
implementing the common configuration data.
[0036] Figure 7 shows a flow chart of an exemplary
method performed by a radio access node 2 for detaching
said radio access node 2 from a radio access node cluster
4, the radio access node cluster 4 comprising a plurality
of radio access nodes 2 which all have common config-
uration data, such as a common cluster cell ID and user
information about the user equipments, UEs, that are
served by the radio access node cluster 4. The method
starts in step 700 by receiving 700 a detaching signal
from the control unit 40. As mentioned above, the de-
taching signal is generated in response to that a second
criterion is met. In step 702 the radio access node 2 is
deleting the common configuration data, such as the
common cell ID, and in step 704 restoring the configura-
tion of the radio access node 2 to the original configura-
tion in use prior to the cluster configuration.
[0037] Thus, various embodiments have been de-
scribed in which radio access nodes in the vicinity of the
high speed train are selected dynamically as cluster
members, i.e. according to periodic or continuous track-
ing of the high speed trains location and speed in relation
to ambient radio access nodes or the channel quality
indicator, CQI, the uplink power headroom, the reference
signal received power, RSRP or the uplink received pow-
er strength of the radio access node cluster 4. At the
same time, radio access nodes that are moving far away
from the high speed train are dynamically removed from
the radio access node cluster. Users, i.e. UEs onboard
on the train are not aware of this process and from an
UE perspective the cell ID of the radio access node clus-
ter is always kept unchanged during this dynamic proc-
ess of adding and detaching radio access nodes to the
cluster. This means that the served UEs do not need to
perform any handover process during the travelling pe-
riod on the high speed train. With other words, the net-
work side conveys all necessary steps itself without any
UE handover action.
[0038] With embodiments of the present technology,
the problem of frequent handover of a large number of
users at the same time is avoided. The experience of the
users inside the high speed train can be substantially
improved. The dynamic adding and detaching of radio
access nodes also allows for radio access nodes to serve
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"normal" traffic when no train is in the neighborhood, i.e.
when the radio access node is not part of the radio access
node cluster. Thus, higher spectrum efficiency is
achieved for the radio access nodes.
[0039] Although the present disclosure has been de-
scribed above with reference to specific exemplary em-
bodiments, it is not intended to be limited to the specific
form set forth herein. In the pending claims, the term
"comprise/comprises" does not exclude the presence of
other elements or steps. Furthermore, although individ-
ual features may be included in different claims, these
may possibly advantageously be combined, and the in-
clusion of different claims does not imply that a combi-
nation of features is not feasible and/or advantageous.
In addition, singular references do not exclude a plurality.
Reference signs in the claims are provided merely as a
clarifying example and should not be construed as limit-
ing the scope of the claims in any way.

Claims

1. A method performed by a control unit (40) for man-
aging a radio access node cluster (4) comprising a
plurality of radio access nodes (2), said method com-
prising,

- determining (500) a first connectivity metric for
radio access nodes (6) neighboring the radio ac-
cess node cluster (4),
- checking (502) if each determined first connec-
tivity metric meets a first criterion, sending (504)
a preparation request signal to the neighboring
radio access nodes (6) for which the first con-
nectivity metric meets the first criterion, said
preparation request signal comprising at least
the following common configuration data for all
radio access nodes (2) comprised in the radio
access node cluster (4): a common cluster cell
identifier, ID, and user information about user
equipments, UEs, that are served by the radio
access node cluster (4), radio resource control,
RRC, configurations and traffic configurations
of the radio access node cluster;
- receiving (506) an acknowledgement signal
from the neighboring radio access nodes (6) that
are ready to implement the common configura-
tion data, and
- adding (508) the neighboring radio access
nodes (6), from which the acknowledgement
signal has been received, to the radio access
node cluster (4).

2. The method according to claim 1, further comprising,

- determining (510) a second connectivity metric
for all radio access nodes (2) comprised in the
radio access node cluster (4),

- checking (512) if the determined second con-
nectivity metric meets a second criterion, and
- sending (514) a detaching signal to the radio
access nodes (2), for which the second connec-
tivity metric meets the second criterion.

3. The method according to claim 1 or 2, wherein the
first and second connectivity metric are periodically
or continuously determined.

4. The method according to any preceding claim,
wherein the first connectivity metric is one of: a dis-
tance between a high speed vehicle and the neigh-
boring radio access nodes (6) and, a channel quality
indicator, CQI, a received sounding signal strength,
a uplink power headroom, a reference signal re-
ceived power, RSRP or a uplink received power
strength of the radio access node cluster (4).

5. The method according to any preceding claim,
wherein the first criterion is a first predefined thresh-
old and the second criterion is a second predefined
threshold and wherein the first predefined threshold
is greater than the second predefined threshold or
wherein the first and the second predefined thresh-
old have the same value.

6. A method performed by a radio access node (6)
neighboring a radio access cluster (4) comprising
adding said neighboring radio access node (6) to the
radio access node cluster (4), the radio access node
cluster (4) comprising a plurality of radio access
nodes (2), wherein the adding comprises:

- receiving (600) a preparation request signal
from a control unit (40), said preparation request
signal comprising at least the following common
configuration data for all radio access nodes (2)
comprised in the radio access node cluster (4):
a common cluster cell identifier, ID, and user
information about user equipments, UEs, that
are served by the radio access node cluster (4),
radio resource control, RRC, configurations and
traffic configurations of the radio access node
cluster;
- sending (602) an acknowledgement signal to
the control unit (40) for informing said control
unit (40) that the neighboring radio access node
(6) is ready to implement the common configu-
ration data;
- making (604) a backup of the present cell con-
figuration of the neighboring radio access node
(6), and
- implementing (606) the common configuration
data.

7. The method according to claim 6, further comprising:
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- receiving (700) a detaching signal from a con-
trol unit (40),
- deleting (702) the common configuration data,
and
- restoring (704) the configuration of the radio
access node (2) to the original configuration in
use prior to the cluster configuration.

8. A control unit (40) for managing a radio access node
cluster (4) comprising a plurality of radio access
nodes (2), said control unit (40) comprising:

- a communication interface (42) arranged for
wireless communication; a processor (44); and
a memory (46) storing computer program code
which, when run in the processor (44), causes
the control unit (40) to:
- determine a first connectivity metric for radio
access nodes (6) neighboring the radio access
node cluster (4),
- check if each determined first connectivity met-
ric meets a first criterion,
- send a preparation request signal to the neigh-
boring radio access nodes (6) for which the first
connectivity metric meets the first criterion, said
preparation request signal comprising at least
the following common configuration data for all
radio access nodes (2) comprised in the radio
access node cluster (4): a common cluster cell
identifier, ID, and user information about user
equipments, UEs, that are served by the radio
access node cluster (4), radio resource control,
RRC, configurations and traffic configurations
of the radio access node cluster,
- receive an acknowledgement signal from the
neighboring radio access nodes (6) that are
ready to implement the common configuration
data, and
- add the neighboring radio access nodes (6),
from which the acknowledgement signal has
been received, to the radio access node cluster
(4).

9. The control unit (40) according to claim 8, which is
further caused to

- determine a second connectivity metric for all
radio access nodes (2) comprised in the radio
access node cluster (4),
- check if the determined second connectivity
metric meets a second criterion, and
- send a detaching signal to the radio access
nodes (2), for which the second connectivity
metric meets the second criterion.

10. The control unit (40) according to claim 8 or 9, which
is further caused to periodically or continuously de-
termine the first and second connectivity metric.

11. The control unit (40) according to any of claims 8 to
10, wherein the first connectivity metric is one of : a
distance between a high speed vehicle and the
neighboring radio access nodes (6) and, a channel
quality indicator, CQI, a uplink power headroom, a
reference signal received power, RSRP or a uplink
received power strength of the radio access node
cluster (4).

12. The control unit (40) according to any of claims 8 to
11, wherein the first criterion is a first predefined
threshold and the second criterion is a second pre-
defined threshold and wherein the first predefined
threshold is greater than the second predefined
threshold or wherein the first and the second prede-
fined threshold have the same value.

13. A radio access node (6) neighboring a radio access
cluster (4), the radio access node cluster (4) com-
prising a plurality of radio access nodes (2), and said
neighboring radio access node (6) comprising:

- a communication interface (32) arranged for
wireless communication; a processor (34); and
a memory (36) storing a computer program code
which, when run in the processor (34), causes
the radio access node (2) to:
- receive a preparation request signal from a
control unit (40), said preparation request signal
comprising at least the following common con-
figuration data for all radio access nodes (2)
comprised in the radio access node cluster (4):
a common cluster cell identifier, ID, and user
information about user equipments, UEs, that
are served by the radio access node cluster (4),
radio resource control, RRC, configurations and
traffic configurations of the radio access node
cluster,
- send an acknowledgement signal to the control
unit (40) for informing said control unit (40) that
the neighboring radio access node (6) is ready
to implement the common configuration data,
- make a backup of the present cell configuration
of the neighboring radio access node (6), and
- implement the common configuration data.

14. A radio access node according to claim 13, further
configured to:

- receive a detaching signal from a control unit
(40),
- delete the common configuration data, and
- restore the configuration of the radio access
node (2) to the original configuration in use prior
to the cluster configuration.
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Patentansprüche

1. Verfahren, das von einer Steuereinheit (40) durch-
geführt wird, zur Verwaltung eines Funkzugangs-
knotenclusters (4), der eine Mehrzahl von Funkzu-
gangsknoten (2) umfasst, wobei das Verfahren um-
fasst:

- Bestimmen (500) einer ersten Konnektivitäts-
metrik für Funkzugangsknoten (6) benachbart
zum Funkzugangsknotencluster (4),
- Prüfen (502), ob jede bestimmte erste Konnek-
tivitätsmetrik ein erstes Kriterium erfüllt,
- Senden (504) eines Vorbereitungsanforde-
rungssignals an die benachbarten Funkzu-
gangsknoten (6), für welche die erste Konnek-
tivitätsmetrik das erste Kriterium erfüllt, wobei
das Vorbereitungsanforderungssignal wenigs-
tens die folgenden gemeinsamen Konfigurati-
onsdaten für alle im Funkzugangsknotencluster
(4) enthaltenen Funkzugangsknoten (2) um-
fasst: eine gemeinsame Cluster-Zellkennung,
ID, und Benutzerinformationen über Benutzer-
einrichtungen, UE, die vom Funkzugangskno-
tencluster (4) versorgt werden, Funkressour-
censteuerungs, RRC,-Konfigurationen und Ver-
kehrskonfigurationen des Funkzugangsknoten-
clusters;
- Empfangen (506) eines Bestätigungssignals
von den benachbarten Funkzugangsknoten (6),
die zum Implementieren der gemeinsamen Kon-
figurationsdaten bereit sind, und
- Hinzufügen (508) der benachbarten Funkzu-
gangsknoten (6), von welchen das Bestäti-
gungssigna empfangen wurde, zum Funkzu-
gangsknotencluster (4).

2. Verfahren nach Anspruch 1, ferner umfassend:

- Bestimmen (510) einer zweiten Konnektivitäts-
metrik für alle Funkzugangsknoten (2), die im
Funkzugangsknotencluster (4) enthalten sind,
- Prüfen (512), ob die bestimmte zweite Konnek-
tivitätsmetrik ein zweites Kriterium erfüllt, und
- Senden (514) eines Trennsignals an die Funk-
zugangsknoten (2), für welche die zweite Kon-
nektivitätsmetrik das zweite Kriterium erfüllt.

3. Verfahren nach Anspruch 1 oder 2, wobei die erste
und die zweite Konnektivitätsmetrik periodisch oder
kontinuierlich bestimmt werden.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die erste Konnektivitätsmetrik eines von
Folgendem ist: eine Entfernung zwischen einem
Hochgeschwindigkeitsfahrzeug und den benach-
barten Funkzugangsknoten (6), und ein Kanalquali-
tätsindikator, CQI, eine Stärke eines empfangenen

Sondierungssignals, eine Uplink-Leistungsreserve,
eine Referenzsignalempfangsleistung, RSRP, oder
eine Uplink-Empfangsleistungsstärke des Funkzu-
gangsknotenclusters (4).

5. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das erste Kriterium eine erste vordefi-
nierte Schwelle ist, und das zweite Kriterium eine
zweite vordefinierte Schwelle ist, und wobei die erste
vordefinierte Schwelle höher als die zweite vordefi-
nierte Schwelle ist, oder wobei die erste und die zwei-
te vordefinierte Schwelle den gleichen Wert haben.

6. Verfahren, das von einem Funkzugangsknoten (6)
benachbart zu einem Funkzugangsknotencluster (4)
durchgeführt wird, umfassend ein Hinzufügen des
benachbarten Funkzugangsknotens (6) zum Funk-
zugangsknotencluster (4), wobei der Funkzugangs-
knotencluster (4) eine Mehrzahl von Funkzugangs-
knoten (2) umfasst, wobei das Hinzufügen umfasst:

- Empfangen (600) eines Vorbereitungsanfor-
derungssignals von einer Steuereinheit (40),
das wenigstens die folgenden gemeinsamen
Konfigurationsdaten für alle im Funkzugangs-
knotencluster (4) enthaltenen Funkzugangs-
knoten (2) umfasst: eine gemeinsame Cluster-
Zellkennung, ID, und Benutzerinformationen
über Benutzereinrichtungen, UE, die vom Funk-
zugangsknotencluster (4) versorgt werden,
Funkressourcensteuerungs, RRC,-Konfigurati-
onen und Verkehrskonfigurationen des Funkzu-
gangsknotenclusters;
- Senden (602) eines Bestätigungssignals an
die Steuereinheit (40), um die Steuereinheit (40)
zu informieren, dass der benachbarte Funkzu-
gangsknoten (6) zum Implementieren der ge-
meinsamen Konfigurationsdaten bereit ist;
- Erstellen (604) eines Backups der gegenwär-
tigen Zellkonfiguration des benachbarten Funk-
zugangsknotens (6), und
- Implementieren (606) der gemeinsamen Kon-
figurationsdaten.

7. Verfahren nach Anspruch 6, ferner umfassend:

- Empfangen (700) eines Trennsignals von der
Steuereinheit (40),
- Löschen (702) der gemeinsamen Konfigurati-
onsdaten, und
- Zurücksetzen (704) der Konfiguration des
Funkzugangsknotens (2) auf die ursprüngliche
Konfiguration in Verwendung vor der Cluster-
Konfiguration.

8. Steuereinheit (40) zum Verwalten eines Funkzu-
gangsknotenclusters (4), der eine Mehrzahl von
Funkzugangsknoten (2) umfasst, wobei die Steuer-
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einheit (40) umfasst:

- eine Kommunikationsschnittstelle (42), die für
drahtlose Kommunikation ausgelegt ist; einen
Prozessor (44); und einen Speicher (46), der
Computerprogrammcode speichert, der bei
Ausführung im Prozessor (44) die Steuereinheit
(40) veranlasst zum:
- Bestimmen einer ersten Konnektivitätsmetrik
für Funkzugangsknoten (6) benachbart zum
Funkzugangsknotencluster (4),
- Prüfen, ob die bestimmte erste Konnektivitäts-
metrik ein erstes Kriterium erfüllt,
- Senden eines Vorbereitungsanforderungssig-
nals an die benachbarten Funkzugangsknoten
(6), für welche die erste Konnektivitätsmetrik
das erste Kriterium erfüllt, wobei das Vorberei-
tungsanforderungssignal wenigstens die fol-
genden gemeinsamen Konfigurationsdaten für
alle im Funkzugangsknotencluster (4) enthalte-
nen Funkzugangsknoten (2) umfasst: eine ge-
meinsame Cluster-Zellkennung, ID, und Benut-
zerinformationen über Benutzereinrichtungen,
UE, die vom Funkzugangsknotencluster (4) ver-
sorgt werden, Funkressourcensteuerungs,
RRC,-Konfigurationen und Verkehrskonfigura-
tionen des Funkzugangsknotenclusters;
- Empfangen eines Bestätigungssignals von
den benachbarten Funkzugangsknoten (6), die
zum Implementieren der gemeinsamen Konfi-
gurationsdaten bereit sind, und
- Hinzufügen der benachbarten Funkzugangs-
knoten (6), von welchen das Bestätigungssigna
empfangen wurde, zum Funkzugangsknoten-
cluster (4).

9. Steuereinheit (40) nach Anspruch 8, die ferner ver-
anlasst wird zum:

- Bestimmen einer zweiten Konnektivitätsmetrik
für alle Funkzugangsknoten (2), die im Funkzu-
gangsknotencluster (4) enthalten sind,
- Prüfen, ob die bestimmte zweite Konnektivi-
tätsmetrik ein zweites Kriterium erfüllt, und
- Senden eines Trennsignals an die Funkzu-
gangsknoten (2), für welche die zweite Konnek-
tivitätsmetrik das zweite Kriterium erfüllt.

10. Steuereinheit (40) nach Anspruch 8 oder 9, die ferner
zum periodischen oder kontinuierlichen Bestimmen
der ersten und der zweiten Konnektivitätsmetrik ver-
anlasst wird.

11. Steuereinheit (40) nach einem der Ansprüche 8 bis
10, wobei die erste Konnektivitätsmetrik eines von
Folgendem ist: eine Entfernung zwischen einem
Hochgeschwindigkeitsfahrzeug und den benach-
barten Funkzugangsknoten (6), und ein Kanalquali-

tätsindikator, CQI, eine Uplink-Leistungsreserve, ei-
ne Referenzsignalempfangsleistung, RSRP, oder
eine Uplink-Empfangsleistungsstärke des Funkzu-
gangsknotenclusters (4).

12. Steuereinheit (40) nach einem der Ansprüche 8 bis
11, wobei das erste Kriterium eine erste vordefinierte
Schwelle ist, und das zweite Kriterium eine zweite
vordefinierte Schwelle ist, und wobei die erste vor-
definierte Schwelle höher als die zweite vordefinierte
Schwelle ist, oder wobei die erste und die zweite
vordefinierte Schwelle den gleichen Wert haben.

13. Funkzugangsknoten (6) benachbart zu einem Funk-
zugangsknotencluster (4), wobei der Funkzugangs-
knotencluster (4) eine Mehrzahl von Funkzugangs-
knoten (2) umfasst, und der benachbarte Funkzu-
gangsknoten (6) umfasst:

- eine Kommunikationsschnittstelle (32), die für
drahtlose Kommunikation ausgelegt ist; einen
Prozessor (34); und einen Speicher (36), der
Computerprogrammcode speichert, der bei
Ausführung im Prozessor (34) den Funkzu-
gangsknoten (2) veranlasst zum:
- Empfangen eines Vorbereitungsanforde-
rungssignals von einer Steuereinheit (40), das
wenigstens die folgenden gemeinsamen Konfi-
gurationsdaten für alle im Funkzugangsknoten-
cluster (4) enthaltenen Funkzugangsknoten (2)
umfasst: eine gemeinsame Cluster-Zellken-
nung, ID, und Benutzerinformationen über Be-
nutzereinrichtungen, UE, die vom Funkzu-
gangsknotencluster (4) versorgt werden,
Funkressourcensteuerungs, RRC,-Konfigurati-
onen und Verkehrskonfigurationen des Funkzu-
gangsknotenclusters,
- Senden eines Bestätigungssignals an die
Steuereinheit (40), um die Steuereinheit (40) zu
informieren, dass der benachbarte Funkzu-
gangsknoten (6) zum Implementieren der ge-
meinsamen Konfigurationsdaten bereit ist,
- Erstellen eines Backups der gegenwärtigen
Zellkonfiguration des benachbarten Funkzu-
gangsknotens (6), und
- Implementieren der gemeinsamen Konfigura-
tionsdaten.

14. Funkzugangsknoten nach Anspruch 13, der ferner
konfiguriert ist zum:

- Empfangen eines Trennsignals von der Steu-
ereinheit (40),
- Löschen der gemeinsamen Konfigurationsda-
ten, und
- Zurücksetzen der Konfiguration des Funkzu-
gangsknotens (2) auf die ursprüngliche Konfi-
guration in Verwendung vor der Cluster-Konfi-
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guration.

Revendications

1. Procédé effectué par une unité de commande (40)
pour gérer un groupement de noeuds d’accès radio
(4) comprenant une pluralité de noeuds d’accès ra-
dio (2), ledit procédé comprenant :

- la détermination (500) d’une première métrique
de connectivité pour des noeuds d’accès radio
(6) voisins du groupement de noeuds d’accès
radio (4),
- le contrôle (502) si chaque première métrique
de connectivité déterminée satisfait un premier
critère,
- l’envoi (504) d’un signal de demande de pré-
paration aux noeuds d’accès radio (6) voisins
pour lesquels la première métrique de connec-
tivité satisfait le premier critère, ledit signal de
demande de préparation comprenant au moins
les données de configuration communes sui-
vantes pour tous les noeuds d’accès radio (2)
compris dans le groupement de noeuds d’accès
radio (4) : un identifiant, ID, de cellule de grou-
pement commun, et des informations d’utilisa-
teur relatives à des équipements d’utilisateur,
UE, qui sont desservis par le groupement de
noeuds d’accès radio (4), des configurations de
commande de ressources radio, RRC, et des
configurations de trafic du groupement de
noeuds d’accès radio,
- la réception (506) d’un signal d’accusé de ré-
ception en provenance des noeuds d’accès ra-
dio (6) voisins qui sont prêts à mettre en oeuvre
les données de configuration communes ; et
- l’ajout (508) des noeuds d’accès radio (6) voi-
sins, en provenance desquels le signal d’accusé
de réception a été reçu, au groupement de
noeuds d’accès radio (4).

2. Procédé selon la revendication 1, comprenant en
outre :

- la détermination (510) d’une deuxième métri-
que de connectivité pour tous les noeuds d’ac-
cès radio (2) compris dans le groupement de
noeuds d’accès radio (4),
- le contrôle (512) si la deuxième métrique de
connectivité déterminée satisfait un deuxième
critère, et
- l’envoi (514) d’un signal de détachement aux
noeuds d’accès radio (2) pour lesquels la
deuxième métrique de connectivité satisfait le
deuxième critère.

3. Procédé selon la revendication 1 ou 2, dans lequel

la première métrique de connectivité et la deuxième
métrique de connectivité sont déterminées périodi-
quement ou continuellement.

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la première métrique de
connectivité est l’une de : une distance entre un vé-
hicule à grande vitesse et les noeuds d’accès radio
(6) voisins, et un indicateur de qualité de canal, CQI,
une force de signal de sondage reçu, une marge de
puissance de liaison montante, une puissance reçue
de signal de référence, RSRP, ou une force de puis-
sance reçue de liaison montante du groupement de
noeuds d’accès radio (4).

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le premier critère est un
premier seuil prédéfini et le deuxième critère est un
deuxième seuil prédéfini et dans lequel le premier
seuil prédéfini est supérieur au deuxième seuil pré-
défini ou dans lequel le premier seuil prédéfini et le
deuxième seuil prédéfini ont la même valeur.

6. Procédé effectué par un noeud d’accès radio (6) voi-
sin d’un groupement de noeuds d’accès radio (4)
comprenant l’ajout dudit noeud d’accès radio (6) voi-
sin au groupement de noeuds d’accès radio (4), le
groupement de noeuds d’accès radio (4) compre-
nant une pluralité de noeuds d’accès radio (2), dans
lequel l’ajout comprend :

- la réception (600) d’un signal de demande de
préparation en provenance d’une unité de com-
mande (40), ledit signal de demande de prépa-
ration comprenant au moins les données de
configuration communes suivantes pour tous
les noeuds d’accès radio (2) compris dans le
groupement de noeuds d’accès radio (4) : un
identifiant, ID, de cellule de groupement com-
mun, et des informations d’utilisateur relatives
à des équipements d’utilisateur, UE, qui sont
desservis par le groupement de noeuds d’accès
radio (4), des configurations de commande de
ressources radio, RRC, et des configurations de
trafic du groupement de noeuds d’accès radio,
- l’envoi (602) d’un signal d’accusé de réception
à destination de l’unité de commande (40) pour
informer ladite unité de commande (40) que le
noeud d’accès radio (6) voisin est prêt à mettre
en oeuvre les données de configuration com-
munes,
- la réalisation (604) d’une sauvegarde de la con-
figuration de cellule actuelle du noeud d’accès
radio (6) voisin, et
- la mise en oeuvre (606) des données de con-
figuration communes.

7. Procédé selon la revendication 6, comprenant en
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outre :

- la réception (700) d’un signal de détachement
en provenance d’une unité de commande (40),
- la suppression (702) des données de configu-
ration communes, et
- la restauration (704) de la configuration du
noeud d’accès radio (2) à la configuration d’ori-
gine en utilisation avant la configuration de grou-
pement.

8. Unité de commande (40) pour gérer un groupement
de noeuds d’accès radio (4) comprenant une plura-
lité de noeuds d’accès radio (2), ladite unité de com-
mande (40) comprenant :

- une interface de communication (42) agencée
pour une communication sans fil ; un proces-
seur (44) ; et une mémoire (46) mémorisant un
code de programme informatique qui, lorsqu’il
est exécuté dans le processeur (44), amène
l’unité de commande (40) à effectuer :

- la détermination d’une première métrique
de connectivité pour des noeuds d’accès ra-
dio (6) voisins du groupement de noeuds
d’accès radio (4),
- le contrôle si chaque première métrique
de connectivité déterminée satisfait un pre-
mier critère,
- l’envoi d’un signal de demande de prépa-
ration aux noeuds d’accès radio (6) voisins
pour lesquels la première métrique de con-
nectivité satisfait le premier critère, ledit si-
gnal de demande de préparation compre-
nant au moins les données de configuration
communes suivantes pour tous les noeuds
d’accès radio (2) compris dans le groupe-
ment de noeuds d’accès radio (4) : un iden-
tifiant, ID, de cellule de groupement com-
mun, et des informations d’utilisateur rela-
tives à des équipements d’utilisateur, UE,
qui sont desservis par le groupement de
noeuds d’accès radio (4), des configura-
tions de commande de ressources radio,
RRC, et des configurations de trafic du
groupement de noeuds d’accès radio,
- la réception d’un signal d’accusé de récep-
tion en provenance des noeuds d’accès ra-
dio (6) voisins qui sont prêts à mettre en
oeuvre les données de configuration com-
munes, et
- l’ajout (508) des noeuds d’accès radio (6)
voisins, en provenance desquels le signal
d’accusé de réception a été reçu, au grou-
pement de noeuds d’accès radio (4).

9. Unité de commande (40) selon la revendication 8,

qui est en outre amenée à effectuer :

- la détermination d’une deuxième métrique de
connectivité pour tous les noeuds d’accès radio
(2) compris dans le groupement de noeuds d’ac-
cès radio (4),
- le contrôle si la deuxième métrique de connec-
tivité déterminée satisfait un deuxième critère, et
- l’envoi d’un signal de détachement aux noeuds
d’accès radio (2) pour lesquels la deuxième mé-
trique de connectivité satisfait le deuxième cri-
tère.

10. Unité de commande (40) selon la revendication 8 ou
9, qui est en outre amenée à effectuer la détermina-
tion périodique ou continue de la première métrique
de connectivité et de la deuxième métrique de con-
nectivité.

11. Unité de commande (40) selon l’une quelconque des
revendications 8 à 10, dans laquelle la première mé-
trique de connectivité est l’une de : une distance en-
tre un véhicule à grande vitesse et les noeuds d’ac-
cès radio (6) voisins, et un indicateur de qualité de
canal, CQI, une marge de puissance de liaison mon-
tante, une puissance reçue de signal de référence,
RSRP, ou une force de puissance reçue de liaison
montante du groupement de noeuds d’accès radio
(4).

12. Unité de commande (40) selon l’une quelconque des
revendications 8 à 11, dans laquelle le premier cri-
tère est un premier seuil prédéfini et le deuxième
critère est un deuxième seuil prédéfini et dans la-
quelle le premier seuil prédéfini est supérieur au
deuxième seuil prédéfini ou dans laquelle le premier
seuil prédéfini et le deuxième seuil prédéfini ont la
même valeur.

13. Noeud d’accès radio (6) voisin d’un groupement de
noeuds d’accès radio (4), le groupement de noeuds
d’accès radio (4) comprenant une pluralité de
noeuds d’accès radio (2), et ledit noeud d’accès ra-
dio (6) voisin comprenant :

- une interface de communication (32) agencée
pour une communication sans fil ; un proces-
seur (34) ; et une mémoire (36) mémorisant un
code de programme informatique qui, lorsqu’il
est exécuté dans le processeur (34), amène le
noeud d’accès radio (2) à effectuer :

- la réception d’un signal de demande de
préparation en provenance d’une unité de
commande (40), ledit signal de demande
de préparation comprenant au moins les
données de configuration communes sui-
vantes pour tous les noeuds d’accès radio
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(2) compris dans le groupement de noeuds
d’accès radio (4) : un identifiant, ID, de cel-
lule de groupement commun, et des infor-
mations d’utilisateur relatives à des équipe-
ments d’utilisateur, UE, qui sont desservis
par le groupement de noeuds d’accès radio
(4), des configurations de commande de
ressources radio, RRC, et des configura-
tions de trafic du groupement de noeuds
d’accès radio,
- l’envoi d’un signal d’accusé de réception
à destination de l’unité de commande (40)
pour informer ladite unité de commande
(40) que le noeud d’accès radio (6) voisin
est prêt à mettre en oeuvre les données de
configuration communes,
- la réalisation d’une sauvegarde de la con-
figuration de cellule actuelle du noeud d’ac-
cès radio (6) voisin, et
- la mise en oeuvre des données de confi-
guration communes.

14. Noeud d’accès radio selon la revendication 13, con-
figuré en outre pour effectuer :

- la réception d’un signal de détachement en pro-
venance d’une unité de commande (40),
- la suppression des données de configuration
communes, et
- la restauration de la configuration du noeud
d’accès radio (2) à la configuration d’origine en
utilisation avant la configuration de groupement.
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